Since the introduction of chromosome banding techniques it has become possible to identify precisely the origin of ring chromosomes, and it would appear that a constitutional ring formed from a chromosome 14 is a rare event, in contrast to the ring 13 , of which there have been numerous reports.1 2 In the cases of ring chromosome 14, only two have shown no obvious loss of chromosome material.3 4 There are five previous published reports of inheritance of ring chromosomes, involving chromosome 17,5 18,6 21,7 22,8 and a G group chromosome.9 This paper presents a family in which an apparently complete chromosome 14 in the form of a ring was transmitted from a mother of low-normal intelligence to two mentally subnormal children and to a fetus which was therapeutically aborted. In addition, the mother spontaneously aborted two fetuses, one of which was chromosomally normal Case reports and cytogenetic studies CASE II-2:46,XX,r( 14)(p 1 3q32)
The mother was the eldest of three children born when her father was aged 29 years and her mother 26 years. She had epileptic fits from shortly after birth until she was 21 years old, but did not require special education. From Turning to the effect of the presence of ring chromosomes on fertility, it is clear from our family that in the female, fertility was not impaired whereas, in the male, ring chromosomes have been reported to cause sterility through spermatogenic impairment. '8 19 In these cases meiotic studies showed failure of pairing between the ring chromosome and its normal homologue. However, Burden et at5 describe the transmission of a ring 17 chromosome from father to son. In the case described by Palmer et al7 of inheritance of a ring 21 there was simultaneous appearance in the child of an extra X chromosome which the authors believed to be a related phenomenon. They suggested that a 'distributive pairing' mechanism20 might have operated at meiosis in the mother to produce the two abnormalities in the child. In cases where the offspring is more severely affected than the parent, it may be that further minute but undetectable loss of chromosome material has occurred during the exchange events at meiosis in the parent.
The finding of monozygotic twinning in two of the reports of subjects with ring chromosomes3 21 is a surprising concurrence of two rare events, and the association may not be fortuitous.
A ring chromosome is essentially an unstable rearrangement, because the two chromatids will frequently become interlocked at anaphase, one result of which is chromatid breakage and reunion to form a dicentric ring. Alternatively anaphase lagging may occur leading to non-disjunction of the ring. In most, if not all, subjects carrying a ring chromosome, the ring is absent, duplicated, or dicentric in a small number of cells. In the r (14) carriers from our family, all these changes were seen (table, fig 3) . The 45,XX, -r(14) cells occurred more frequently in cells cultured for 3 days, when the majority of cells will have gone through at least one division in vitro. It is probable therefore that loss of the ring is a 'culture effect'; it is doubtful whether a cell would be able to withstand monosomy 14 in vivo. Another cause of non-disjunction may have been that in a proportion of cells the ring became threaded through by another chromosome, usually one of the A group chromosomes (fig 3c) .
The apparent completeness and the 'open' shape of the ring 14s found in this family have also been observed by others.3 4 The 'open' shape was the result of a long 'stalk' region (band p12), which contained an active NOR and associated readily with other D and G group chromosomes. This ability to associate in a slightly unconventional way, or the problems caused by chromatid interlocking during division of the ring, or both, may have resulted in the increased mitotic non-disjunction in the cells of all the subjects carrying the ring, whom we consider are not true mosaics, but are constitutionally 46,XX,r(14)(pl 3q32) with a high number of aneuploid cells.
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